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Abstract 


Nationally, 15% of first-time community college students were high school 
students taking college coursework through dual enrollment (DE) in the fall of 2010, and 
the percentage has risen since then. The growing numbers of DE students at community 
colleges raises concerns about how high school peers might influence traditionally aged 
college enrollees. Using administrative data from a large state community college system, 
we examine whether being exposed to a higher percentage of DE peers influences non- 
DE enrollees’ performance in college courses. Focusing on entry-level (or gateway) math 
and English courses and employing a two-way fixed effects model, we find that non-DE 
college enrollees exposed to a higher proportion of DE peers had lower pass rates and 


grades in gateway courses, and higher course repetition and lower subject persistence. 


Table of Contents 


DERG DUC HOM sc ncsivds onasenssilatees sen ceusecssussue copdeassbensknudecpsoudacgouevuaneusiunnasedbaweeopsacenracsevveesubiewses 1 
2. National Trends in Dual Enrollment and Relevant Literature .................csscsssseseees 5 
2, .-The Growth of Dual Enrolment siiccsncks.csschaisechse ln siacz deine Iicdehatedectaaet amakstian 5 
2.2, How DE Peers May Influence College Students's.s.:035. ices sass aaiediiashuctdeiases 5 
Doge VANS SUERTE SS LY ade ta bce o Rasncl'yh& eae ace aN OS ee ae Saucon Aaas ete aces e 8 
Sy DACA ANG SOUS visivsisscsansecescchancsccasncsupucnseckeossdsavsecnveddsnassouedesubiadsneuvebvbncrsdesorssbeuebuensicdass 9 
5,l-State.Context.im: Dual Etro lin Gits sc.4:<25)<¢sseh sbassanedtsntestas-egaiacstxtanas daar ceptaaduatavagedetstana 9 
3,2. Dataand Key Measutess: icc ssteinertasascuseideteaiet lec syshivaeetactaas aeons genaiecivivoadtads 11 
3.3 Sample and Summary Statistics: c...cccssccssssvccsesccssencesseocansdsceansssucscendseansessersnseasaes 12 
A Empirical MOU siinscssceccessescsdecsccacencssesenscousteaceteseseacsoaavessunicveecessssustescsbeccusstonnsecxnacets 16 
Ds HMPIICAl, RESUMES (325: siessessevnceseaincgsvsvebucsssutesseassoneewssdsenassauwouevaded sbasieevhecvtnnsedeshoseeusseeess 20 
yy Matt FIGS 3545, )xtc2! abacqetedvendeelsdexed eau baiaseaadariecentsndustasugebaast wan eadeermmabandustarstsoatess 20 
5.2 Heterogeneity by Student Prior Academic Performance ............ cc eseeseeeeceteeeseeneeees 22 
Dy 3 RODUSTIESS CAM CK Sr 5 seach cuss lesactut trae sages saipceteaee cee wh aentgsdicouinaainca maute uaneu aaneoiesahiae 24 
G.- DISCUSSION Aid COMCIUS ION. 255ccisssecic side ccs ctvensiescisecssustessssinsesecssououctessescivesteneesseniecees 27 
IR CICROTICOS 5 pds co svececued consiedessn stars ceritunacessisuebvot cectonsusiavecensecencadtenvbewubeucdbesseud senteaneeacsseeeeouatues 31 


APP CINE viicccciewadschsuscepessensseieusacenesedcensct send cncasencdsabal ceupdeseuntedestil enusdnecpnauennceecedsenessbeccavisened 37 


1. Introduction 


In the fall of 2010, more than 15% of first-time community college students 
across the nation were high school students taking college coursework through dual 
enrollment (DE), and there is strong evidence that the number of DE students at 
community colleges has continued to increase since then (Fink, Jenkins, & Yanagiura, 
2017). Researchers have noted several benefits of these programs for high school 
students, including that they may increase students’ competitive edge in the college 
application process, better prepare students for college coursework and therefore ease 
students’ transition from high school to college, and reduce the costs and time it takes to 
earn a postsecondary degree (e.g., Allen & Dadgar, 2012; An, 2013; An & Taylor, 2019; 
Giani, Alexander, & Reyes; 2014; Miller et al., 2018; Jones, 2014; Speroni, 2011; Karp, 
Calcagno, Hughes, Jeong, & Bailey, 2007). 

In contrast to the general agreement that DE benefits high school students, the 
potential impacts of DE on “non-DE” college students (i.e., on those enrolled as regularly 
matriculating college students who are not also enrolled in high school)! and on colleges 
are mixed. On the one hand, advocates of DE point out that community colleges may also 
benefit from the current DE expansion by helping them maintain relatively stable 
enrollments in the midst of broader postsecondary enrollment declines (Smith, 2017). 
Additionally, since DE students are often well prepared academically, they may also 
serve as a positive influence on their community college classmates, thus bringing 
positive externalities to their peers (Smith, 2017). On the other hand, college 
administrators have expressed concerns over the extra burden added to instructors to help 
DE students adjust to college (Jenkins, 2013; Reed, 2018). Since DE students are younger 
and are new to the college environment, instructors may need to take extra time and effort 
to help DE students with both academic and logistical matters, such as book purchases, 
transportation problems, and conflicts between high school activities and college course 
schedules (Conley, 2008; Hughes & Edwards, 2012), thereby leaving the other students 
with less attention and support. Having a greater proportion of younger peers in the 


classroom may also influence classroom dynamics and peer interactions, making some 


'Non-DE college students may themselves have had experience as DE students before they matriculated at 
college. We address this circumstance later in the analysis. 


activities, such as group projects, more challenging (Catron, 2001). Furthermore, the 
presence of more higher performing DE students in a course may serve to lower non-DE 
community college students’ grades since many instructors grade students on a normal 
distribution curve. 

There is little empirical evidence regarding the impact of DE peers on the 
academic outcomes of non-DE college enrollees, yet understanding the externalities of 
DE peers is important for three reasons. First, DE participation has been increasing 
steadily during the past decade. In the state where the current study is conducted, for 
example, the statistics shown in Figure | indicate that the presence of DE students in 
community colleges tripled between 2014 and 2016, hitting close to 18% of total 
enrollment in 2016. DE participation is likely to continue to grow given rising tuition 


costs and the increasing value of a college degree. 


Figure 1. 
Proportion of DE Students Among Two- and Four-Year Public College Students in the State 
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Second, community colleges play an important role in addressing the national 
equity agenda by serving a large proportion of students from underserved minority and 
low-income backgrounds (Horn & Nevill, 2006). Yet DE students are more likely to be 
White or Asian and from more affluent backgrounds (Fink, 2018; Fink et al., 2017). 
Therefore, if serving DE students comes at the cost of non-DE community college 
enrollees’ educational resources and academic achievement, the expansion of DE 
programs may further exacerbate educational inequities between different 
subpopulations. 

Lastly, peer effects have long been an interest of economists and policymakers. 
Understanding the possible positive and negative externalities of one group of students on 
another and on college functioning is especially crucial in forming policy and optimizing 
organizations to maximize education outcomes for each education dollar spent (often in 
the midst of shrinking budgets). Despite the large volume of studies on peer effects 
conducted in K-12 and four-year postsecondary settings, there is virtually no research on 
the topic in community colleges. Recent studies have shown the importance of instructor 
characteristics and quality on the learning outcomes of community college students (e.g., 
Ran & Xu, 2018; Xu, 2019), so it is reasonable to also consider how peer characteristics 
may influence student achievement in the community college setting. 

This study provides the first empirical evidence on the effect of DE peers on the 
academic outcomes of non-DE community college enrollees. It is based on analysis using 
an administrative dataset of student transcript records from 2012 to 2017 ina large 
community college system in an anonymous state. Specifically, we estimate the effect of 
being exposed to a higher percentage of DE peers on non-DE community college 
students’ performance in math and English gateway courses. We also estimate 
downstream outcomes, including course repetition and enrollment in other courses within 
the same subject area. We focus on math and English gateway courses because they are 
the most popular courses among DE students. Additionally, these introductory courses 
are essential prerequisites for most degrees and certificates at community colleges, so 
students who pass these courses are substantially more likely to earn a postsecondary 
credential (Calcagno, Crosta, Bailey, & Jenkins, 2007). As a result, community colleges 


tend to be particularly concerned with success rates in these courses and how to improve 


them (Herzog, 2005). If exposure to DE peers affects the performance of non-DE 
students in gateway courses, then these short-term impacts may grow into a profound 
longer term influence on a student’s academic pathway, degree attainment, and labor 
market outcomes. 

We begin by documenting the differences in observable characteristics between 
DE students and non-DE community college enrollees. Descriptive statistics show that 
DE students are more likely to be female, White, and younger, and to perform better 
academically than non-DE community college enrollees. These demographic differences 
are consistent with the existing literature indicating that DE students tend to be higher 
achieving, White or Asian, and from more affluent backgrounds (Fink, 2018; Fink et al., 
2017). 

We then move to the main research question of this study: How does exposure to 
a greater proportion of DE peers influence non-DE community college students’ 
performance in gateway math and English, and what are the subsequent downstream 
outcomes of that influence? Credibly estimating the externalities of DE students is 
difficult due to methodological challenges. Since students are not randomly assigned to 
classes at community colleges, it is difficult to separate exogenous peer effects from 
student self-selection into different classes. To minimize bias from student self-sorting, 
we implement a two-way fixed effects model, which controls for both individual-level 
and course-level fixed effects and therefore addresses any sorting that is fixed either at 
the student level, such as academic preparation and motivation, or at the course level, 
such as course content and difficulty. 

Although the effect sizes are fairly small, our results indicate that exposure to a 
greater proportion of DE peers has a negative influence on community college students’ 
probability of passing the gateway courses and on their course grades. In terms of 
downstream outcomes, community college students exposed to a greater proportion of 
DE peers are more likely to repeat the course and less likely to take other courses in the 
same field of study. Additional heterogeneity analyses by student first-term GPA indicate 
that the negative externalities from DE peers are most pronounced among community 
college students who are within the lowest and middle range of the prior academic 


performance distribution. 


2. National Trends in Dual Enrollment and Relevant Literature 


2.1 The Growth of Dual Enrollment 

Dual enrollment, also called concurrent enrollment, refers to programs that allow 
high school students to enroll in college courses and earn college credits while they are in 
high school. DE has existed as a college acceleration opportunity for decades (Andrews 
& Marshall, 1991; Gerber, 1987; Mokher & McLendon, 2009), and its popularity has 
grown significantly since the early 1990s when more emphasis began to be placed on 
college readiness and when college tuition began to increase steadily (Karp, 2012). A 
number of studies have used quasi-experimental designs to estimate the impact of DE 
participation on high school students’ academic choices and postsecondary success (e.g., 
Allen & Dadgar, 2012; An, 2013; Giani et al., 2014; Hemelt, Schwartz, & Dynarski, 
2019; Miller et al., 2018; Speroni, 2011). With the exception of Speroni (2011), all found 
that DE participation had a positive impact on students’ postsecondary enrollment and 
performance. 

The fast expansion of DE programs, however, has not affected all students 
equally. A number of reports have identified noticeable disparities across subpopulations 
in both access to and actual participation in DE (e.g., U.S. Government Accountability 
Office, 2018). Studies have typically found that DE students are more likely than their 
non-DE peers to be high income, female, White, Asian, and high achieving (Fink, 2018; 
Fink et al., 2017). In an effort to close equity gaps in DE participation, many practitioners 
and policymakers have advocated for the expansion of DE programs nationwide, 
especially among students enrolled in low-income districts. The Education Commission 
of the States (Zinth & Barnett, 2018), in particular, has called for broadening DE access 
to both middle- and low-achieving students by increasing their exposure to DE courses 


and changing the eligibility requirements for participation. 


2.2. How DE Peers May Influence College Students 

Concomitant with the national efforts to increase DE access and participation, the 
growing number of high school students in college classrooms has raised concerns 
regarding whether and how non-DE community college students might be influenced by 


their younger high school peers. Survey data with college faculty indicate that DE 


students often need additional support as a result of the structural, cultural, and functional 
differences between high school and college (Conley, 2008). For example, some 
instructors have noted that DE students lack self-directed learning skills, such as skills 
associated with time management, note-taking, and out-of-class study. As a result, course 
instructors often need to provide extra assistance to help DE students adapt to the college 
learning environment (Hughes & Edwards, 2012). Indeed, community college instructors 
sometimes need to develop age-appropriate course syllabi, choose different textbooks, 
and work with high school teachers to cater to particular needs of DE students (Catron, 
2001). The additional attention from instructors and the course adjustments made for DE 
students may influence the level of support non-DE community college students receive. 
Yet, despite the critical importance of this issue for educational policy, there is 
surprisingly little rigorous evidence on how DE peers influence the learning experiences 
and outcomes of non-DE community college enrollees. 

While empirical evidence on the impact of DE peers on non-DE community 
college enrollees is generally missing from the existing literature, we do know that, 
generally, peers’ backgrounds and behaviors can directly influence students’ educational 
experiences and outcomes (Sacerdote, 2011). Among the numerous theoretical 
discussions about how peer effects operate, the tracking model is particularly relevant to 
the current study (Holmes, 1912). Specifically, based on the assumption that a student 
learns best when her own achievement level is close to what the teacher is teaching, the 
model suggests that students may benefit from a tracking system that groups students of 
similar achievement levels and allows instructors to tailor lessons to that level (e.g., 
Borman & Hewes, 2002; Duflo, Dupas, & Kremer, 2011; Hoxby & Weingarth, 2005; 
Zimmer, 2003). For example, Hoxby and Weingarth (2005) found that students benefit 
from having more academically homogeneous peers, which the authors attributed to more 
targeted instruction. Similarly, Duflo et al. (2001) found that students at all levels of the 
initial achievement spectrum benefited from being tracked into classes by their prior 
achievement, and such benefits seem to be primarily driven by allowing teachers to more 
closely match instruction to students’ needs. Under this theoretical framework, the 
presence of DE students could bring additional challenges to instruction due to the wider 


range of achievement levels and diverse needs of students. 


In addition to the indirect peer effects created through teaching practices and 
attention, DE students may also directly influence non-DE community college enrollees 
by changing the classroom achievement composition and the relative ranking of students. 
Since most states require students to meet eligibility criteria to be admitted to a DE 
program—such as acquiring teacher-written recommendations, meeting a minimum high 
school grade point average (GPA), or passing state-determined postsecondary 
assessments—students eligible to take college coursework through DE typically have 
higher academic performance levels than their non-DE community college student 
peers.” Having high-achieving high school peers in the classroom may push the non-DE 
community college enrollees toward the lower end of the grade distribution. Lower 
ordinal rank may negatively influence self-perceived ability and confidence, which in 
turn could affect an individual’s time investment in academic study and her educational 
decisions (Hoxby & Weingarth, 2005; Marsh et al., 2008). Indeed, a number of recent 
studies conducted at the primary and secondary school level indicate that higher ordinal 
rank in a group, independent of actual achievement, has sizable positive impacts on test 
scores and confidence (Murphy & Weinhardt, 2018), college-going (Elsner & Isphording, 
2017), health outcomes (Elsner & Isphording, 2018), and adult earnings (Denning, 
Murphy & Weinhardt, 2018). Such impacts exist throughout the entire rank distribution 
(Murphy & Weinhardt, 2018). 

The influence of relative rank in a classroom is likely to exist and may be even 
more pronounced in the postsecondary setting, where instructors commonly grade 
students on a curve. Moreover, minority and low-income students who are over- 
represented in community colleges may be more heavily influenced by their classroom 
experience than other students, since such students on average have lower levels of 
confidence and a lower sense of belonging in the academic classroom setting to begin 
with (Freeman, Anderman, & Jensen, 2007; Hoxby & Avery, 2012; Ostrove & Long, 
2007; Strayhorn, 2008, 2018). Indeed, as noted just above, studies conducted at K-12 


In 2016, six states included minimum high school grade point average (GPA) as a criterion to be admitted 
to a dual enrollment program; 17 states required written permission or a recommendation from a teacher or 
school official; 25 states required DE candidates to meet course prerequisites set by the departments or 
institutions offering DE programs; and 24 states included other eligibility criteria, such as completion of 
certain high school courses or passing scores on state-determined high school or postsecondary 
assessments. For more detailed information, see Zinth (2016). 


schools have revealed strong heterogeneity in the influence of ordinal rank by individual 
characteristics (Murphy & Weinhardt, 2018), where low-income students benefit 
substantially more from being in the top 25th percentile in their class than their higher 
income peers. If similar patterns hold in the community college setting—which consists 
of large proportions of low-income, minority, and first-generation students—then it 
implies that the benefits of having a relatively higher rank in class for these students 


could be reduced as a result of the presence of high-achieving high school peers. 


2.3 The Current Study 

Our study builds on the peer effects literature and intends to advance 
understanding of the externalities of DE peers in two ways. First, while a growing 
number of studies have examined the impact of DE, they have exclusively focused on 
how participation in DE influences high school students’ academic choices and 
performance. In contrast, the field has no rigorous evidence regarding the impact of DE 
peers on non-DE community college enrollees’ outcomes. Given the current expansion of 
DE across the nation, it is critical for policymakers to understand whether having DE 
students in the college classroom serves to crowd out the limited resources available to 
non-DE community college enrollees who are already disproportionately from 
disadvantaged backgrounds. Our study fills this research gap by delivering the first quasi- 
experimental evidence on this issue. 

Second, our study extends the general peer effects literature by approaching this 
topic in an under-examined setting. The majority of peer effects research has been 
conducted in the K-12 setting (e.g., Betts & Zau, 2004; Boozer & Cacciola, 2001; Burke 
& Sass, 2013; Hoxby, 2000; Hoxby & Weingarth, 2005; Imberman, Kugler & Sacerdote, 
2012; Lavy, Paserman & Schlosser, 2011; Lefgren, 2004; Whitmore, 2005). While a 
growing number of studies have examined peer externalities at the postsecondary level, 
they have been conducted at military schools (e.g., Carrell, Fullerton, & West, 2009; 
Lyle, 2007) and elite four-year universities (e.g., Ficano, 2012; Ost, 2010; Sacerdote, 
2011; Zimmer, 2003). Given the substantial differences in student composition between 
an elite four-year college and an open-access institution, it is unclear whether results from 
these studies can be generalized to open-access colleges. The datasets we use contain 


transcript data from between 2012 and 2017 on all community college students from a 


large state community college system of over 20 colleges. Therefore, results from our 
study complement the existing literature by shedding light on the existence and extent of 


peer effects in the community college setting with strong external validity. 


3. Data and Setting 


3.1 State Context in Dual Enrollment 

The state examined in this study mandates that all public secondary schools and 
all public two-year and four-year colleges participate in the statewide DE program. 
Specifically, each public secondary school is required to develop, in consultation with at 
least one partnering college, a set of college courses offered to eligible students, which 
enables high school students to take courses in high school and college simultaneously. In 
the state, ninth through 12th-grade students who have a high school GPA of 3.0 or above 
in the subject they wish to participate in through the DE program are eligible to do so. 
Although they are not required to develop partnerships with colleges, private secondary 
schools cannot deny eligible students from participating in DE. The state covers tuition 
for all DE coursework, associated fees, and materials for all public, chartered, and private 
high school students. DE primarily takes place during the fall and spring terms, with 
summer term enrollments accounting for just 10% of total DE participation in 2016-17. 
The average DE participation rate in this state is 10%, with noticeable enrollment gaps 
between White (11%) and non-White students; the participation rate is 4% among Black 
students and 7% among Hispanic students, which is fairly consistent with overall 
participation rates and racial/ethnic gaps nationally.° 

DE courses in this state may be offered at college campuses and high schools. To 
ensure the quality of DE experiences, the state mandates that all DE courses offered at a 
partnering college campus, whether they are delivered face-to-face or online, be the same 
as those included in that college’s course catalog for college-level, nonremedial courses. 


Courses offered at the secondary school must follow the same course syllabus; employ 


3 Based on a recent report that analyzes data from the Civil Rights Data Collection on the 2015-2016 school 
year (Fink, 2018), the average national DE participation rate is 8%; the rates are higher among White 
(10%) and Asian (8%) students, compared with Black (5%) and Hispanic (6%) students. 


the same learning outcomes; and use the same textbook, materials, and assessments as the 
equivalent college courses delivered on the college campus. In 2016-17, approximately 
one third of DE courses were taken on a college campus, and among these courses, 
approximately one quarter were offered by the state community college system (referred 
to as SCCS hereafter). 

Figure | (above) shows the share of college students who were dual enrolled at 
the public two-and four-year institutions in the state each year between 2009 and 2016 in 
and reveals two important patterns. First, the proportion of DE students grew steadily 
during this period in both sectors, and the growth rate noticeably accelerated in more 
recent years. This is partly driven by a series of state policies implemented in the mid- 
2010s to incentivize DE, including allowing seventh- and eighth-graders to participate in 
the program and increasing the number of high school equivalent credits per college 
credit.4 

Second, since community colleges account for 60% of all college campus DE 
enrollments, DE students represent a much larger percentage of community college 
enrollees than they do four-year enrollees. Moreover, the proportion of DE students has 
increased especially quickly at two-year institutions since 2014, further widening the 
gaps in the student population percentage accounted for by DE students in the two-year 
and four-year sectors. (For example, according to SCCS’s annual report, the total DE 
enrollment grew from around 54,000 to 68,000 students between the 2015—16 and 2016— 
17 academic years.) In 2016, 18% of total community college enrollments were DE 
students, compared with only 4% of students in the four-year sector. These patterns 
suggest that for current community college enrollees in SCCS, every five community 
college students includes one high school student, and the proportion may be even higher 
in the lower division coursework that is most popular among DE students. With the state 
and nationwide push for DE expansion, the heavy exposure to DE peers is likely to 
continue or even increase in the next few years, further highlighting the importance of 
understanding the impact of DE peers on the academic outcomes of non-DE community 


college enrollees. 


4 Since transportation is not covered by the program, approximately 70% of all the participants are still 
eleventh and twelfth graders, who are able to drive or take public transportation to the local colleges 
themselves. 
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3.2 Data and Key Measures 

We utilize administrative data from SCCS that includes approximately 386,000 
students who enrolled in the system at any point between fall 2009 and summer 2017. We 
use the full dataset to describe the DE enrollments trend (Figure 1) but restrict the 
subsequent analyses to students enrolled in 2012 or later, as grades are missing in prior 
years. The dataset includes student demographic characteristics and transcript records 
from all courses taken by a student, including grades received, course section number, 
delivery method (face-to-face versus online), course subject, and whether the student 
took the course as an undergraduate student or as a high school student through DE. Each 
course section has an instructor identifier, which is linked to a separate instructor file that 
includes individual-level information (such as demographic characteristics) as well as 
instructor-by-term-level information (such as academic rank, highest degree earned, and 
teaching experiences). 

DE status. We use student-by-course flags to indicate an individual’s DE status 
in a particular course. Individuals contribute to the course-level DE count only for the 
terms they enroll as DE students and not after they matriculate as college students. For 
example, a high school student may take a college gateway course through a DE program 
in the fall of 2013 and then matriculate at a community college in the fall of 2014. This 
student would serve as a source of treatment as a DE peer only during 2013. 
Approximately 30% of the gatekeeper course sections included in our analytical sample 
enrolled at least one DE student. 

Outcome measures. To provide a comprehensive understanding of how exposure 
to DE students influences the academic outcomes of non-DE community college 
enrollees, we focus on both current course outcomes and subsequent course enrollment. 
The analyses on current course outcomes include the probability of passing the current 
course unconditional on completion and persisting to the end of the course, as well as the 
average end-of-course GPA among those who persisted to the end of the course. For 
subsequent outcomes, we examine the likelihood of repeating the same course and 


enrolling in a different course in the same subject as the current course.° 


5 We also conduct analyses using next course performance in the same subject as the gateway course 
(passing rate and the course grade) as outcomes conditional on persisting to another course in the subject. 
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Our analysis focuses on estimating the effect of DE peers on non-DE community 
college students’ academic outcomes in their gateway courses. Gateway courses are a set 
of courses that community college students must take in order to progress through their 
chosen major. For English, Composition I and II are generally required for most 
programs. Math requirements and the flexibility of those requirements differ by major 
and program. Common math gateway courses include College Algebra, Trigonometry, 
Statistics, Precalculus, and Mathematical Foundations. Math and English gateway 
courses are the most popular courses for DE students. Specifically, DE participation 
accounted for 15% of the total enrollment in these gateway courses during the period of 
this study, compared with 6% in other courses. High demand in gateway courses leads to 
a multiplicity of sections under each course, thereby providing substantial within-course 
variation in students’ exposure to DE peers that is critical to our identification strategy. 
Figure 2A shows the distribution of the proportion of DE students across all course 
sections in gateway courses. Among the 18,512 course sections, the proportion of DE 


students ranged between 0% and 100%. 


3.3 Sample and Summary Statistics 

We make three key sample restrictions to ensure that our analytical sample is 
representative of a typical community college student. First, we exclude course sections 
that were offered at local high schools and thus had DE students only, which accounts for 
roughly 7% of all sections shown in Figure 2, Panel A. Second, another 18% of the 
sections had relatively high concentrations of DE students. These instances seem to be 
primarily in online English classes offered at a handful of community colleges and might 
have been purposefully designed for high school students. To avoid biasing our estimates 
with a small set of specially designed classes with exceptionally high concentrations of 


DE students, we drop these sections from our course sample.° 


with next-course fixed effects in addition to individual and college-by-course fixed effects. However, given 
the limited percentage of students with variation in the percentage of DE students in courses taken in the 
same term, adding next-course fixed effects, conditional on enrollment in the subsequent course, 
substantially reduces that variation, undermining the individual fixed effects approach. Due to the concern 
of overfitting, we exclude the next-course fixed effects analyses from the paper. 

® We conduct a number of robustness checks with different restriction criteria (such as dropping only the 
top 10% instead of the top 25% of the sections with the largest proportions of DE students), and the results 
are fairly consistent. 
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Figure 2 
Raw and Adjusted Distributions of the Percentage of DE Students 
in Math and English Gateway Course Sections 


Panel A. Raw Percentage of Dual Enrollment Students per Course Section 
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Panel B. Adjusted Percentage of Dual Enrollment Students per Course Section 
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Note. The sample includes all gateway courses between fall of 2012 and summer of 2017. 


Third, approximately 2% of the students enrolled in gateway courses in our 
analytical sample appear as DE students in our sample first and later officially enrolled as 
non-DE community college students after they graduated from high school. Due to their 
own prior DE experiences, these students may have responded to DE peers differently 
than other community college students who never had DE experiences. In addition, as 
shown in Table 1, comparisons between community college students with or without 
prior DE experiences suggest that those with DE experiences (column 2, referred to as 
“ever-DE” hereafter) were substantially different from the majority of community college 
students without DE experiences (column 3, referred to as “never-DE”). For example, 
ever-DE college students were more likely to be younger, female, White, and in-district 
residents than their never-DE counterparts. They also had higher GPAs in the first term at 
SCCS and higher completion rates in associate degrees.’ Furthermore, as shown in Figure 
3, which presents the distribution of grades earned by ever- and never-DE students, ever- 
DE students were much more likely to attain higher grades in their gateway courses than 
never-DE students. In view of the noticeable differences between the small proportion of 
ever-DE (yet non-DE) community college students and the rest of the non-DE 
community college students with no DE experiences, we use the ever-DE students in 
calculating the treatment variable while they enrolled in the DE program and do not 
include them in our non-DE community college enrollee sample when analyzing the 
effects of DE peers on non-DE community college students.® 

Our final analytic sample contains 13,897 course sections with an average of 2% 
of DE students per section and a standard deviation of 3 percentage points. Collectively, 
these sections include 264,716 total class enrollments by 8,000 DE students and 180,010 


non-DE community college enrollees. 


7 We merge the college administrative data with National Student Clearinghouse data that contain 
information about awards obtained outside of the state. Therefore, degree attainment information presented 
in Table | includes credentials earned at institutions either within or outside the state. 

8 Our robustness check indicates that including former DE students, who later enrolled in community 
colleges, does not change our results. 
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Table 1 
Summary Statistics at the Student Level (Fall 2012—Summer 2017) 


Status at Community Colleges 


Exclusively DE Ever DE Never DE 
Observations 4,120 3,858 180,010 
Demographic characteristics 
Female 67% 70% 57% 
White 81% 84% 69% 
Black 7% 6% 17% 
Hispanic 3% 4% 4% 
Other races/ethnicities 13% 13% 13% 
In-district resident 37% 43% 24% 
Out-of-district resident 1% 2% 6% 
In-state resident 77% 76% 80% 
Disabled 5% 6% 11% 
Entered SCCS in fall 62% 61% 
Age at college entry 19 19 24 
Placed in remedial course 45% 38% 
Intention declared at college entry 
Recreation 15% 27% 6% 
Skills enhancement 2% 5% 9% 
Transfer from SCCS to 4-year college 7% 13% 12% 
Earn community college credentials 23% 43% 69% 
Earn a bachelor’s degree 14% 17% 12% 
Missing intent 76% 63% 22% 
College performance and degree outcomes 
College credits earned in Term 1 6.6 5.5 6.1 
GPAin Term 1 3.16 3.05 2.95 
Ever earned a certificate 30% 22% 26% 
Ever earned associate degree 10% 25% 16% 
Ever earned bachelor’s degree 28% 18% 19% 
Missing NSC data (missing coverage for 25% 10% 14% 


out of state degree attainment) 


Note. Data include all students enrolled in any gateway courses between fall of 2012 and summer of 2017 
in which the classroom population was 12% or less DE students. 
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Figure 3 
Grade Point Average Distribution for All Gateway Courses 
Among Ever-DE and Never-DE Community College Students 


°o | 
+ 
comm 
oO 
< 
8+ 
fd) 
oO 
°o | 
od —_ i —_—_ =— = . me a. 
T T T T T 
0 1 2 3 4 
GPA distribution 


[SSS Ever-DE students [-__] Never-DE students 


Note. The sample includes all gateway course grades earned between fall of 2012 and summer of 2017 in 
which the classroom population was 12% or less DE students. 


4. Empirical Model 


Our identification for current course outcomes relates a community college 
enrollee 7’s exposure to DE students in math and English gateway courses on her course 


performance in section s of course c in subject fin term ¢ at campus k: 
Yiscttk = a + BYDE scttk + Xsettk + [scttk + Sctk + Oi + Pt + Hiscttk (1) 


The key variable of interest, %DE, represents the percentage of DE peers ina 
specific course section, calculated as the total number of DE students in a section divided 
by the total enrollment in that section minus one. Given that the average class size per 


section is 23 students, where 2% are DE students, a one percentage point increase in DE 
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peers would mean adding 0.4 more DE students to an average classroom. To make it 
easier to interpret, we multiply our key variable of interest by 10, so that it ranges from 0 
to 10 and allows us to interpret the results as a 10% increase in DE peers or an 
approximate equivalent of adding two more DE students into an average classroom of 23 
students. Since we are interested in estimating the effect of having a higher proportion of 
DE peers and not the effect of demographic composition changes as a result of more DE 
peers, Xscrk further controls for demographic composition in a section. In a separate 
robustness check, we exclude Xscrk from our model, and the results are fairly consistent. 
Tscftk 18 a vector that includes course-section-level information (e.g., the number of total 
enrollments in the course section, whether the course section is delivered online or face- 
to-face, etc.) and instructor characteristics such as gender, age, race/ethnicity, highest 
degree earned, appointment status (part-time versus full-time), tenure status (adjunct, 
tenure-track, and tenured), and rank (full, associate, or assistant professor). Finally, dcr 
and p; control for college-course and calendar term fixed effects, respectively. 

The remaining source of selection after controlling for course-section level 
attributes, college-course fixed effects, and calendar term fixed effects is college 
students’ and college instructors’ differential sorting into sections with different 
proportions of DE peers. For example, DE students might be more likely to opt into 
sections offered during certain days at certain times, which may also be more popular 
among some subgroups of college students. We directly explore the extent of this 
selection in two ways: First, we examine whether students self-select themselves into 
sections with different percentages of DE students. We test whether observable 
characteristics of a current college enrollee, such as gender and race, are correlated with 
the proportion of DE peers she is exposed to after controlling for section-level attributes 
as well as college-course and term fixed effects. The student-course-level results 
presented in Table 2 suggest that the exposure to DE peers seems higher for community 
college students from certain subgroups, namely White students, students who enrolled 
part-time in their initial term, students who intended to receive an associate degree or 
certificate as their terminal degree, students placed into remedial mathematics education, 
and students who were not in college for the first time. To address possible selection bias 


due to student sorting across sections, we further include student individual fixed effects 
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(oi) into the model, thus controlling for any unobservable student-level characteristics 


that are constant across courses. 


Table 2 
Predictors of Exposure to Dual Enrolled Students 

Individual characteristics Percentage of DE 
Female 0.002 [0.002] 
Race 

Black -0.006*** [0.001] 

Hispanic -0.007 [0.005] 

Other -0.008*** [0.001] 
Full-time first term -0.007*** [0.002] 
Percent with BA intent 0.001 [0.002] 
Percent with community college degree intent 0.013*** [0.003] 
In-district resident -0.002 [0.003] 
Credits enrolled this term 0.003*** [0.001] 
Age during course 0.001*** [0.000] 
Started in fall 0.003** [0.001] 
Placed in remedial English -0.002 [0.002] 
Placed in remedial math 0.006*** [0.002] 
First term enrolled -0.000** [0.000] 
High school graduation year -0.000 [0.000] 
First time in college -0.004** [0.002] 
Credits earned last term 0.001*** [0.000] 
College credits earned last term -0.000** [0.000] 
Credits earned last term in subject -0.000** [0.000] 
Observations 264,716 
R? 0.352 


Note. Robust standard errors are in brackets and are clustered at the course-by-term and student levels. 
All regressions control for course section and instructor characteristics and contain college-course and 
term fixed effects. Singletons are included in the regressions. Results are almost identical when excluding 
singletons from the estimation. 


*o0<.1. **p < 05. ***p < .01. 


Second, in addition to student sorting, another potential threat to our identification 
strategy is that instructors with certain characteristics might be more likely to teach 
sections that consist of a larger proportion of DE students. We therefore conduct a 


balance test at the course-section level, where we regress the proportion of DE students 
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on the observable characteristics of the instructor teaching that section. We also control 
for other section-level attributes as well as college-course fixed effects and term fixed 
effects. Results from this exploration are presented in Appendix Table Al. Except for a 
handful of cases, we do not find any consistent correlation between the proportions of DE 
students in a course section with either section-level attributes or instructor 
characteristics, indicating that course sections with a higher concentration of DE students 
are fairly comparable to those with a lower proportion of DE students in terms of 
observable section-level characteristics. 

Once we include individual fixed effects (oj) into the model, Equation 1 draws on 
two sources of variation. The first is within-individual variation, in which a college 
student typically takes multiple gateway courses and each gateway section may consist of 
a different proportion of DE peers. Among the 92,523 students who took more than one 
gateway course, 64% had variation in the percentage of DE peers they were exposed to. 

The second is the variation in the percentage of DE students across sections of the 
same course. Since the model includes college-course fixed effects, only courses with 
between-section variation in the proportion of DE students would contribute to the 
estimate of 8. As shown in Figure 2, Panel A, there was substantial variation in the 
proportion of DE students across course sections. Specifically, approximately 64% of the 
courses had within-course, between-section variation in the proportion of students who 
were dual enrolled. Figure 2, Panel B further shows the distribution after adjusting for the 
course and term fixed effects. The residuals follow an approximately normal distribution. 


These distributions, therefore, support the use of college-course fixed effects. 
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5. Empirical Results 


5.1 Main Findings 

Table 3 presents the estimated effect of increasing the proportion of DE students 
in a course section by 10 percentage points on non-DE community college students’ 
current course outcomes. As mentioned before, a 10 percentage point increase in DE 
peers is similar to adding two DE students to an average class of 23 students. We first 
explore three main outcome measures (columns 1-3): (1) successfully completing a 
course with a passing grade (versus either failing or withdrawing from the course), 
(2) persisting to the end of the course (versus withdrawing), and (3) the final course grade 


on a 4.0 scale, conditional on persisting to the end of the course. 


Table 3 
Effect of DE Peers on Non-DE Community College Students’ Current Course Outcomes 


Persisted to end of 


Outcomes Passed current course ee GPA 
Percentage of DE peers -0.019*** -0.010* -0.055*** 

[0.006] [0.005] [0.018] 
Sample mean 0.676 0.868 2.293 
Observations 264,716 264,716 229,634 
R? 0.791 0.716 0.862 


Note. Robust standard errors are in brackets and are clustered at the course-by-term and student levels. 
All regressions have a full set of covariates and include current college-course, student, and term fixed 
effects. Singletons are included in the regressions. Results are almost identical when excluding singletons 
from the estimation. 


*o<.1. **p< .05. ***p < .01. 


Overall, within the same course at a community college, having a higher 
proportion of DE peers in a section had a small but significant negative effect on non-DE 
community college enrollees in terms of all three outcome measures. Specifically, a non- 
DE college enrollee was 2 percentage points less likely to pass a course for every 10 
percentage point increase in DE peers. Given that the overall course pass rate was 68%, 
this 2 percentage point decline translates to a pass rate reduction of approximately 3%. 


The negative effect of DE peers on overall course completion is driven by both a lower 
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likelihood of persisting to the end of the course (the course persistence rate decreased by 
1 percentage point for every 10 percentage point increase in DE peers) and a lower GPA 
among those who persisted to the end of the course (the average GPA was 0.06 lower for 
every 10 percentage point increase in DE peers). 

In view of the negative effect of DE peers on non-DE community college 
enrollees’ current course outcomes, we next examine whether these negative effects led 
to any effect on two downstream outcomes: (1) the likelihood of repeating the same 
course (course repetition) and (2) the likelihood of enrolling in a new course in the same 
subject area (subject persistence). The results presented in Table 4 indicate that a 10 
percentage point increase in DE peers in a gateway course increased the likelihood that a 
non-DE community college student repeated that course by 1.3 percentage points. (Given 
that the average rate of course repetition was 12.5%, an increase of 1.3 percentage points 
is equivalent to a 10 percent increase.) This is not surprising given that students exposed 
to more DE peers were less likely to pass the current course, and it points to specific costs 
accrued for non-DE community college enrollees as a result of greater exposure to DE 
peers. Once we exclude repeated courses, higher exposure to DE peers is also associated 
with lower rates of subject persistence; each 10 percentage point increase in DE peers is 
associated with a 1 percentage point decrease (or 3% reduction from the average) in 


enrolling in a new course in the corresponding subject area. 


Table 4 
Effect of DE Peers on Non-DE Community College Students’ Next Course Outcomes 
Repeated Enrolled in different course 
same course in same subject 
Percentage of DE peers 0.013** -0.009** 
[0.005] [0.004] 
Sample mean 0.125 0.330 
Observations 264,716 264,716 
R? 0.570 0.843 


Note. Robust standard errors are in brackets and are clustered at the course-by-term and student levels. 
All regressions have a full set of covariates and include current college-course, student, and term fixed 
effects. Singletons are included in all the regressions. Results are almost identical when excluding 
singletons from the estimation. 


*o<.1. **p < .05. ***p < .01. 


21 


5.2 Heterogeneity by Student Prior Academic Performance 

Our results so far suggest that an increase in the proportion of DE students in a 
particular course section negatively affected non-DE community college enrollees’ 
current and downstream outcomes. The peer effect literature has shown evidence that 
peer externalities have nonlinear impacts on students with different academic 
proficiencies (e.g., Duflo et al., 2011; Hoxby & Weingarth, 2005; Lavy, Silva & 
Weinhardt, 2009). Therefore, we further explore whether the negative effect of DE peers 
on non-DE community college students varies by college students’ prior academic 
performance. Specifically, we divide college students in our sample in half based on the 
median of their GPA in college-level, non-gateway courses in their first term of college. 
The first half includes students with a first-term GPA below approximately 3.0, and the 
second half includes those with a first-term GPA equal to or higher than 3.0. (It is worth 
noting that this analysis excludes students who did not enroll in college-level, non- 
gateway courses in the first term. Yet, the results presented in Appendix Table A2 
indicate that the estimated effect of DE peers is fairly consistent between our analytical 
sample and the reduced sample that excludes students without valid first-term GPA.) 

Table 5 presents the estimated heterogeneous effect of having a greater proportion 
of DE peers on non-DE community college students’ current course outcomes. The 
results indicate that the negative effects on current course performance affected all non- 
DE community college enrollees regardless of their prior performance. For lower 
achieving students, each 10 percentage point increase in DE peers lowered the likelihood 
of passing the current course by 1.8 percentage points. Greater exposure to DE peers also 
negatively affected lower achieving students’ course persistence rates (there was a 2.1 
percentage point reduction per 10 percentage point increase in DE peers), suggesting that 
the negative impact on passing was primarily driven by the greater probability of 
withdrawing from the course. Similar to lower achieving students, higher achieving 
students’ probability of passing the current course was also negatively influenced by an 
increase in DE peers. The lower passing rate was in this case primarily due to lower 
course grades (though the coefficient is not statistically significant), and not a result of a 


lower course completion rate. 
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Table 5 
Heterogeneous Effect of Dual Enrollment Peers on 
Non-DE Community College Students’ Current Course Outcomes, by Prior GPA 


Giutesines Passed Persisted to 
current course end of course GPA 
Percentage of DE peers -0.018** -0.021** -0.046 
[0.008] [0.008] [0.032] 
Top 50 percentile GPA * % of DE peers 0.001 0.017** -0.015 
[0.010] [0.008] [0.043] 
Observations 157,442 157,442 140,467 
R? 0.755 0.673 0.838 


Note: Robust standard errors are in brackets and are clustered at the course-by-term and student levels. 
All regressions have a full set of covariates and include current college-course, student, and term fixed 
effects. Singletons are included in the regressions. Results are almost identical when excluding singletons 
from the estimation. 


*o<.1. **p < .05. ***p < .01. 


Table 6 presents the heterogeneous effect of DE peers on non-DE community 
college students’ subsequent outcomes. Column | shows that the negative impact of DE 
peers on current course outcome led to an increase in course repetition among both lower 
and higher achieving students. In addition, higher achieving non-DE community college 
students were less likely to persist in the same subject of the gateway course in which 
they shared the classroom with DE peers. Each 10 percentage point increase in DE peers 


in the current gateway course reduced the subject persistent rate by 2.9 percentage points. 


Table 6 
Heterogeneous Effect of Dual Enrollment Peers on 
Non-DE Community College Students’ Next Course Outcomes, by Prior GPA 


Repeated Enrolled in different 

Outcomes same course course in same subject 
Percentage of DE peers 0.026** 0.006 

[0.011] [0.007] 
Top 50 Percentile GPA * % of DE peers -0.016 -0.029** 

[0.013] [0.012] 
Observations 157,442 157,442 
R? 0.555 0.837 


Note. Robust standard errors are in brackets and are clustered at the course-by-term and student levels. 
All regressions have a full set of covariates and include current college-course, student, and term fixed 
effects. Singletons are included in the regressions. Results are almost identical when excluding singletons 
from the estimation. 


*o<.1. **p< 05. ***p < .01. 
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The subgroup results show that having a higher proportion of DE students 
negatively affected the current course outcomes and course repetition rates of non-DE 
community college students across all achievement distributions. Additionally, higher 
achieving non-DE community college students had a low persistence rate in the gateway 
course sections in which they enrolled with more DE peers. The wider range of 
achievement levels in the classroom may indeed have made it more difficult for 
instructors to provide as much support for non-DE community college enrollees. And 
since grading on a curve is a common practice in postsecondary courses, having a higher 
number of high-achieving DE students could have resulted in non-DE community college 
students being pushed down in the grade distribution. The negative effect on current 


outcomes led to increased course repetition and lower subject persistence. 


5.3 Robustness Checks 

This section outlines the results of sensitivity tests for various sample restrictions, 
controls, and treatment effects. First, to estimate the effect of having DE peers on a 
typical non-DE community college student, we limit our sample to course sections in 
which DE students made up less than 12% of total enrollment. We first test for the 
sensitivity of including courses in which DE students made up between 12% and 56% of 
total enrollment, which enables the coverage of up to 90% of the course sections. Panel A 
of Table 7 shows that while the magnitude of the effect of DE students on non-DE 
community college students’ current and downstream outcomes was much smaller with 
the inclusion of courses with a high percentage of DE students, the direction and 
statistical significance remains the same as in Table 3 and Table 4. 

Second, we have thus far limited our analytical sample to community college 
students without any DE experience as high school students, as they had very different 
demographic and academic characteristics compared to those students with DE 
experience. Table 7, Panel B, shows results for an alternative model adding former DE 
students who later became community college students to test for the sensitivity of this 
restriction. Our results are robust to this change. 

Third, our models have controlled for the characteristics of both DE and non-DE 
students in the same section. We are primarily interested in estimating the peer effect 


through having a larger proportion of peers with high school student status and minimal 
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college experiences, instead of the effect of having more students with certain 
characteristics in terms of race/ethnicity, age, gender, and academic performance. Table 1 
shows that DE students were more likely to be younger and female, and to have had 
higher academic achievement than non-DE community college students. These 
characteristics may provide some additional potential mechanisms for DE students to 
have influenced non-DE community college students. Panel C applies a less restrictive 
model by excluding controls for the individual attributes of DE students. The results are 
very similar to our main model in Tables 3 and 4. 

Finally, we have focused on the treatment effect of having a 10 percentage point 
higher exposure to DE peers. This definition is helpful to present the results in a way that 
is easy to interpret. In Panels D and E, we depart from the 10 percentage point exposure 
and use alternative definitions of the treatment effect. Panel D shows the effects of 
simply being in a course section with any DE peers on selected current and next course 
outcomes using a binary indicator. Panel D of Table 7 indicates that when replacing our 


main treatment specification with a binary indicator of having any DE peers in the course 
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Table 7 
Effects Using Different Treatment Effect Definition and Specifications 


Enrolled in 
Passed different 
current Persisted to Repeated course in 
course end of course GPA same course same subject 
Panel A. Include courses with DE% < 56% 
Percentage of DE peers -0.005** -0.002 -0.013* 0.006** -0.004** 
[0.002] [0.002] [0.006] [0.002] [0.002] 
Observations 305,974 305,974 265,938 305,974 305,974 
R? 0.768 0.687 0.845 0.536 0.822 
Panel B. Include former DE students 
Percentage of DE peers -0.020*** -0.010* -0.057*** 0.014** -0.009** 
[0.006] [0.005] [0.018] [0.006] [0.004] 
Observations 269,635 269,635 234,109 269,635 269,635 
R? 0.792 0.716 0.863 0.571 0.844 
Panel C. No controls for DE peers’ characteristics 
Percentage of DE peers -0.021*** -0.009 -0.066*** 0.016*** -0.006 
[0.006] [0.006] [0.018] [0.006] [0.005] 
Observations 264,716 264,716 229,634 264,716 264,716 
R? 0.791 0.716 0.862 0.570 0.843 
Panel D. Treatment = any DE peers 
Having any DE peers -0.011** -0.006 -0.030** 0.007 -0.005 
[0.004] [0.003] [0.013] [0.005] [0.003] 
Observations 264,716 264,716 229,634 264,716 264,716 
R? 0.791 0.716 0.862 0.570 0.843 
Panel E. Treatment in DE% 
0 < DE percentage < 4.35% -0.006 -0.000 -0.021 0.004 -0.002 
[0.006] [0.005] [0.015] [0.006] [0.005] 
4.35% < DE percentage < 7.41% -0.015*** -0.010* -0.032 0.008 -0.002 
[0.005] [0.005] [0.019] [0.005] [0.003] 
DE percentage > 7.41% -0.013* -0.008 -0.040** 0.010 -0.012* 
[0.007] [0.006] [0.018] [0.007] [0.006] 
Observations 264,716 264,716 229,634 264,716 264,716 
R? 0.791 0.716 0.862 0.570 0.843 


Note. Robust standard errors are in brackets and are clustered at the course-by-term and student levels. 
All regressions have a full set of covariates and include current college-course, student, and term fixed 
effects. Regression in Panel A control only for individual characteristics of non-DE students and not for DE 
students. Singletons are included in the regressions. Results are almost identical when excluding 
singletons from the estimation. 

*o<.1. **p < .05. ***p < .01. 
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section, the results are consistent with the results from using a continuous treatment 
variable, though they are less precisely estimated. 

In Panel E, we test for any nonlinear effect of DE peers based on the percentage 
of DE peers in the course section. To do so, we generate three binary variables according 
to the tertile of the percentage of students in a course who were dual enrolled in our 
sample. This specification is also helpful to see whether there is a tipping point when DE 
peers start or stop having an effect. 

Panel E indicates that there is nonlinearity in how exposure to DE peers affected 
non-DE community college students. A third of the non-DE community college students 
exposed to DE peers were in courses with less than 4.35% DE peers, and this level of 
exposure did not significantly affect them. As the DE percentage goes above 4.35%, the 
negative impact of DE peers seems to be consistent and linear. Again, both Panels D and 


E in Table 7 are consistent with the main analysis. 


6. Discussion and Conclusion 


The rapid growth in DE in recent years has drawn much attention to the impact of 
these programs. In this paper, we empirically investigate whether exposure to greater 
proportions of DE peers in gateway math and English course sections influences non-DE 
community college enrollees’ own achievement, as measured by their current course 
outcomes and subsequent course enrollments. To do so, we exploit the variations in the 
proportion of DE students across classrooms within a specific course and combine the 
course fixed effects model with individual fixed effects that control for sorting that is 
fixed at the course and student level. Our results suggest that DE peers have statistically 
significant negative effects on their classmates’ current course outcomes, as measured by 
the probability of passing the course, course persistence, and course grades. 

To explore how these negative effects on current course performance may 
influence downstream outcomes, we further examine the effect of DE peers in gateway 
math and English classes on non-DE community college enrollees’ likelihood of 
repeating the same course and taking a new course in the same subject area. We find that 


being exposed to a higher percentage of DE peers in gateway courses is associated with a 
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higher likelihood of course repetition for non-DE community college enrollees. This is 
not surprising given the lower course pass rates in gateway course sections with higher 
proportions of DE peers, and it points to the tangible and intangible costs imposed on 
non-DE community college students as a result of greater exposure to DE peers. 
Furthermore, we find a negative effect of DE peers on non-DE community college 
student enrollment in a subsequent class in the same subject area. 

Our heterogeneity analyses by student first-term academic achievement indicate 
that the negative effects of DE peers appear to influence non-DE community college 
students across the entire academic performance distribution. Finally, our nonlinearity 
test by the proportion of DE students in a course shows that there exists a tipping point 
(of about 4%) where exposure to DE peers starts to have an effect on non-DE community 
college students. 

Our main results indicate that a one standard deviation increase in the proportion 
of DE peers leads to a decrease of 0.02 GPA points or 0.012 standard deviations in the 
average GPA of non-DE students. The coefficient is moderate in size and comparable to 
other studies that have examined other kinds of changes in student composition. For 
comparison purposes, in one study, a one standard deviation increase in the proportion of 
high school students who were repeating a high school course reduced the average end- 
of-year test score of students taking the course for the first time by 0.015 to 0.036 
standard deviations (Lavy, Paserman, & Schlosser, 2011). Likewise, Carrell and Hoekstra 
(2010) found that test scores decreased by 0.025 standard deviations per a one standard 
deviation increase in the proportion of elementary school students coming from troubled 
families. At the postsecondary level, the effect size varies and is less comparable. Many 
studies have investigated the effect of roommates or dorm-mates, who may have a very 
different peer effect than classmates. The effect size we find in the current study lies in 
the middle range of existing postsecondary studies of changes in student composition in 
courses. For example, the standardized effect of an increase in peers’ academic 
achievement background (in terms of a one standard deviation increase in academic index 
and SAT scores) were -0.030, 0.017, and 0.104 standard deviations of one’s GPA, 
respectively, in studies by Sacerdote (2001), Stinebrickner and Stinebrickner (2006), and 
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Zimmerman (2003). Carrell et al. (2009) found the standardized effect to be an increase 
of 0.072 standard deviations on average GPA. 

The results of our study have important implications for the current national 
discussion about dual enrollment policy. During the past two decades, surging demand 
from students, institutions, and policymakers has driven an increase in college 
coursework offerings for high school students (College Board, 2018). The main impetus 
behind the rapid expansion of DE appears to be the desire to increase postsecondary 
participation while reducing costs for students and overall time to earn a postsecondary 
degree (Boswell, 2001). Yet, the impacts of the expansion of DE on non-DE community 
college enrollees have not been systematically examined. Our results suggest that there 
are modest unintended costs associated with this expansion. We find that non-DE 
community college students start to experience negative effects if a typical classroom 
with 23 students on average has at least one DE student. Once that threshold is reached, 
non-DE community college enrollees are more likely to fail the gateway course. 
Additional course repetition induced by the lower pass rates and performance as a result 
of DE peers presents not only economic costs to students (and institutions) but may also 
lead to less visible costs for non-DE community college students in terms of academic 
confidence, motivation, and self-efficacy. Critics of dual enrollment have noted 
disparities in access to and participation in DE among different subpopulations (Fink et 
al., 2017), raising the concern that DE may primarily serve as a subsidy for students from 
more affluent backgrounds. Non-DE community college enrollees come 
disproportionately from disadvantaged backgrounds; if their educational opportunities are 
further compromised as a result of sharing resources with DE students, then the 
expansion of dual enrollment may, in fact, exacerbate already large inequities in college 
success and completion. 

On the other hand, DE students in community colleges may benefit community 
colleges and their non-DE students in ways that are important for future study but are 
beyond the scope of our analysis. As community college enrollment has fallen since 
about 2010, the increase in DE has provided colleges with tuition dollars that have helped 
to keep their revenue stable. As a result, community colleges can support facilities, 


student services, and enhancements that they would otherwise not be able to afford. The 
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boost in DE students may also allow colleges to increase the variety of course offerings 
and course sections with more convenient times and locations. 

While DE is likely to continue to grow, in part as a result of these potential 
benefits, it is important for college administrators and instructors to be aware of the 
possible challenges that DE programs present to the learning experiences of non-DE 
community college enrollees. This paper is unable to test for the specific mechanisms 
through which DE peers influence non-DE community college enrollees. Perhaps in 
courses with relatively greater proportions of DE students, instructors tend to devote 
more attention to these younger learners to help them adapt, leaving the remaining 
students with less support; or perhaps in courses with greater proportions of less 
adaptable DE students, interpersonal interactions and group projects are more challenging 
and less effective, which hurts the course performance of the majority of the students. 
Non-DE community college students may also get discouraged when they perceive that 
they are ranked lower following the addition of high-achieving DE students. Future 
research examining the mechanisms of peer effects in community college classrooms 
may wish to study these possibilities. Understanding the specific mechanisms will 
provide insights on ways to improve student support in classes with large proportions of 
DE students. For example, if DE peers mainly influence their non-DE community college 
classmates through less effective peer interactions and group projects, instructors could 
implement course policies and practices that would allow them to monitor student 
interactions more closely and detect student disengagement in a timely manner. Given the 
growth of DE programs nationally, it is important to understand how such programs 
influence all students who are affected by them and to ensure the quality of learning 


among all students. 
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Appendix 


Table A1 
Course Section and Instructor Predictors of Dual Enrollee Exposure at the Section Level 
No course fixed effects With course fixed effects 
Outcome: Percentage of DE (1) (2) 


Panel A. Course Characteristics 


Average student age -0.012*** [0.001] -0.011*** [0.001] 
Class size 0.003*** [0.000] 0.004*** [0.000] 
Students’ average credits earned last term -0.002*** [0.000] -0.001* [0.000] 
Average credits earned in this subject last term 0.015*** [0.002] 0.002 [0.003] 
Distance learning method 0.021*** [0.007] 0.013* [0.008] 


Panel B. Instructor Characteristics 


Female -0.002 [0.006] -0.007 [0.006] 
Instructor race/ethnicity 
Black -0.023* [0.013] -0.024* [0.012] 
Hispanic -0.027 [0.030] -0.014 [0.030] 
Asian -0.025 [0.018] -0.010 [0.018] 
Missing or other 0.027* [0.014] 0.013 [0.014] 
Average age 0.000 [0.000] 0.000 [0.000] 
Instructor employment status 
Part-time -0.002 [0.011] -0.013 [0.011] 
Tenure received -0.006 [0.012] -0.014 [0.013] 
Tenure-track, not yet received tenure 0.002 [0.014] -0.007 [0.014] 
Instructor rank 
Full professor 0.041** [0.017] 0.011 [0.017] 
Associate professor 0.026 [0.017] 0.008 [0.017] 
Assistant professor 0.019 [0.015] 0.011 [0.015] 
Instructor -0.030*** [0.011] -0.020 [0.012] 
Lecturer 0.085** [0.035] -0.047 [0.038] 
Instructor highest degree earned 
Bachelor’s degree -0.033** [0.014] -0.005 [0.015] 
Master’s degree -0.014 [0.011] -0.000 [0.011] 
Doctoral/law degree 0.000 [0.014] -0.001 [0.014] 
Mean years taught 0.003 [0.002] 0.005** [0.002] 
More than two instructors in course 0.027*** [0.006] 0.025*** [0.006] 
Observations 13,898 13,898 
R? 0.168 0.228 


Note. Robust standard errors are in brackets. All regressions control for section-level student 
characteristics and contain college-course and term fixed effects. 


*o<.1. **p< .05. ***p < .01. 


3] 


Table A2 
Main Results with Sample Containing Prior GPA 


Enrolled in 

Passed current _Persisted to Repeated different course 
Outcomes course end of course GPA same course _ in same subject 
Percentage of DE peers -0.018** -0.012* -0.054** 0.016*** -0.007 

[0.007] [0.006] [0.022] [0.006] [0.005] 

Sample mean 0.741 0.893 2.467 0.118 0.373 
Observations 172,465 172,465 154,054 172,465 172,465 
R? 0.753 0.670 0.838 0.554 0.837 


Note. Sample includes all student college-level non-gateway course enrollments. Robust standard errors 
are in brackets and are clustered at the course-by-term and student levels. All regressions have a full set 
of covariates and include current college-course, student, and term fixed effects. Singletons are included 
in the regressions. Results are almost identical when excluding singletons from the estimation. 


*o<.1. **p < .05. ***p < .01. 
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